Investigations of strong hydrogen bonding in (ROH)n...FHF- (n = 1, 2 and R = H, CH3, C2H5) clusters via high-pressure mass spectrometry and quantum calculations.
An examination of strong hydrogen bonds found in (ROH)(n)...FHF(-) clusters (n = 1 and 2; R = H, CH(3), C(2)H(5)) is presented. Excellent agreement is observed between thermochemical values obtained from high-pressure mass spectrometric measurements and those predicted from MP2(full)/6-311++G(d,p)//B3LYP/6-311++G(d,p) calculations. Calculated structures are examined, and insight into the geometric nature of the bonding for these systems is obtained. In the case of water binding to FHF(-), it was found that the large entropic advantage of one particular structure, which was not the most enthalpically favored, was significant enough to make it the predominant species within the ion source. In the case of methanol solvation, no evidence of secondary interaction of the methyl group and any other moiety could be found. The structural details revealed from calculations of the ethanol-solvated clusters indicate that secondary interactions between the terminal methyl group and FHF(-) have an impact on the length of the FHF and OHF bonds.